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Catheter placementAbstract Background: Local anesthetic (LA) administration via a correctly placed block catheter
could help optimum deposition in the transversus abdominis plane (TAP). The aim of the study is
to assess the postoperative analgesic efﬁcacy of TAP block achieved by initially injecting the LA
through a catheter placed by ultrasound-guided Seldinger catheter insertion approach (USCIA).
Methods: Fifty patients scheduled for open inguinal hernia repair were randomized into two
groups. Group USCIA: Patients received USCIA-TAP block. Group control: Patients did not
receive TAP block. All patients received patient-controlled intravenous morphine postoperatively.
The analgesic efﬁcacy of USCIA-TAP block was assessed measuring the total amount of postoper-
ative morphine requirements over the ﬁrst 48 h postoperatively. Pain scores and level of patient sat-
isfaction with pain relief after surgery were noted.
Results: The mean cumulative morphine requirement over the ﬁrst 48 postoperative hours was sig-
niﬁcantly lower in USCIA group in comparison with the Control group (18.1 ± 4.1 vs.
57.9 ± 5.3 mg). The success rate of USCIA-TAP block catheter placement was 88%. The pain
score of USCIA group was signiﬁcantly lower at 3, 6, 12, and 24 postoperative hours compared
with the Control group. The USCIA group had a signiﬁcantly higher rate of satisfaction with
regard to pain control in comparison with the Control group at the 12th and 24th postoperative
hours (9 {8–10} vs. 6 {5–7} and 9 {8–10} vs. 7 {6–8}, respectively).
Conclusion: The use of a single dose of USCIA-TAP block reduced the total amount of morphine
requirement over the ﬁrst 48 postoperative hours for patients undergoing abdominal surgery.
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Transversus abdominis plane (TAP) block relies on deposition
of the local anesthetic solution at a neurovascular plane be-
tween the internal oblique and transversus abdominis muscles
[1]. Unsuccessful TAP block could be attributed to imprecise
injection of the local anesthetic (LA) solution relative to the
transversus abdominis plane. The inaccurate LA deposition
can be a consequence of both landmark-guided [2] and
40 T.F. Tammamultrasound-guided techniques [3]. Administration of the LA
via the block needle could not guarantee accurate deposition
in the true plane [2]. The block needle tip may not remain ex-
actly in the correct neuro-fascial plane resulting in variable de-
grees of LA deposition. Ultrasound assessment of the
landmark-guided TAP blocks veriﬁed inaccurate placement
of the administered LA relative to the transversus abdominis
plane [4]. Ultrasonic imaging allows for a more accurate injec-
tion of the LA at the correct neurovascular plane. However, it
is relatively difﬁcult to accurately assess the pattern of LA
spread relative to the TAP by the 2-dimensional ultrasound.
Local anesthetic administration via a correctly placed TAP
block catheter could help optimum LA deposition in the right
plane. The traditional method of catheter placement has a high
rate of secondary block failure [5]. This could be attributed to
catheter tip misplacement [6] or catheter dislodgement [7]. An
alternative intervention technique, using the principle of Sel-
dinger method [8] for inserting the TAP block catheter with
the help of ultrasound (ultrasound-guided Seldinger catheter
insertion approach), can ensure proper catheter placement
with accurate LA deposition. It can thus be hypothesized that
the TAP block provided by initially injecting the LA through
the catheter (USCIA) could provide effective postoperative
analgesia. The aim of this study is to assess the postoperative
analgesic efﬁcacy of the TAP block achieved by injecting the
LA through the catheter placed by the ultrasound-guided Sel-
dinger catheter insertion approach (USCIA).
2. Patients and methods
Approval of the hospital’s Research Ethics Committee and
written informed consent from the patients regarding the
TAP block with detailed explanation of the technique, effects,
and possible complications of the procedure were obtained.
Fifty patients between the ages of 18 and 50 years with ASA
physical status I–II scheduled for elective unilateral open re-
pair of inguinal hernia under general anesthesia were enrolled
in a prospective, randomized clinical trial. The study was con-
ducted from January 2012 to February 2013. Patients with his-
tory of allergy to local anesthetics, coagulopathies, obesity
(BMI > 30 kg/m2), or refusal in addition to those on chronic
analgesic therapies were excluded from the study. The alloca-
tion sequence was generated by a random number table.
Group allocation was concealed in sealed, opaque envelopes
that were not opened until patient consent had been obtained.
Patients included in the study were randomized for postopera-
tive analgesia into two groups. In Group USCIA (n= 22), pa-
tients received TAP block using ultrasound-guided Seldinger
catheter insertion approach, and in Group control (n= 23),
patients did not received TAP block. All patients received
postoperative patient-controlled intravenous analgesia (PCA).
General anesthesia was standardized in both groups. Pa-
tients were pre-medicated with oral midazolam (7.5 mg)
30 min before the surgery. Standard monitoring of electrocar-
diogram, non-invasive blood pressure, and peripheral oxygen
saturation were established. General anesthesia was induced
with sufentanil 0.2 mg/kg, propofol 2 mg/kg, and cisatracuri-
um 0.1 mg/kg. Anesthesia was maintained with 1 MAC sevo-
ﬂurane in an oxygen/air mixture (40:60). The bispectral index
was maintained within the range of 40–60, and the end-tidal
carbon dioxide partial pressure was maintained within the
range of 30–40 mmHg. At the end of surgery, residualneuromuscular blockade was pharmacologically antagonized
with neostigmine (50 lg/kg) and glycopyrrolate (10 lg/kg).
Ultrasound-guided Seldinger catheter insertion approach
(USCIA) for TAP block (USCIA-TAP block): All TAP cath-
eters were inserted before surgery by one anesthesiologist, to
minimize the effect of operator experience on the success rate
and the rate of mechanical complications. The catheter place-
ment was performed on the operating table under complete
aseptic technique with the patient in a supine position, using
a linear array transducer with adjustment of frequency (13–
6 MHz), depth and gain to spot the best view. The ultrasound
(Sonosite Inc., Bothel, Washington, USA) probe was initially
placed in a plane transverse to the antero-lateral abdominal
wall at a level midway between the lower costal margin and
iliac crest. The ultrasonographic visualization of the abdomi-
nal wall layers was considered satisfactory when the external
oblique abdominis muscle, internal oblique abdominis muscle,
transversus abdominis muscle, and the transversus abdominis
plane were clearly identiﬁed in the region of the mid-axillary
line. After local inﬁltration with 2 ml lidocaine (10 mg/ml), a
17 gauge Tuohy needle (HS Hospital Service S.P.A., via Ange-
la vacchi, Aprillia, ITALY) was introduced 3 cm medial to the
ultrasound probe. Under real-time ultrasound guidance, the
Tuohy needle was advanced in-plane with the transducer at
an angle of approximately 45 to the skin. The needle tip
was advanced slowly (with the needle bevel facing anteriorly)
in a medial to lateral direction toward the target plane
(TAP) at the mid-axillary line. Once the needle tip was pre-
sumed to be in the correct position, boluses of 5 mL normal
saline were injected as required to distend the plane. The right
position of the needle tip was conﬁrmed by expansion of trans-
versus abdominis plane as a dark shadow between the internal
oblique and the transversus abdominis muscles. A 0.81 mm,
45 cm guide wire (FlexTip; Arrow International, Reading,
PA) was passed through the Tuohy needle and advanced into
the transversus abdominis plane. The needle was then with-
drawn, while maintaining the guide wire under ultrasound
view to ensure its correct position, after which a tissue dilator
was passed over the guide wire. Following removal of the dila-
tor, a 14 gauge, 16 cm single lumen catheter (FlexTip Catheter;
Arrow International, Reading, PA) was passed over the guide
wire and advanced inside the transversus abdominis plane. The
guide wire was then removed leaving the catheter within the
plane. The catheter was secured to the skin, connected to a
bacterial ﬁlter, and covered with a clear occlusive dressing.
Successful catheter placement was deﬁned as correct placement
of the TAP catheter within the transversus abdominis plane
under real-time ultrasound, conﬁrmed by (a) smooth injection
of the saline solution through the catheter with expansion of
the transversus abdominis plane, seen as a dark shadow be-
tween the internal oblique and the transversus abdominis mus-
cles, and (b) by inserting the TAP catheter 8 cm within the
transversus abdominis plane [measured by following equation:
Length of the catheter at the level of the skin minus the length
of the inserted needle from the skin till the level of the transver-
sus abdominis plane]. If the catheter could not be placed within
30 min from the time the ultrasound probe ﬁrst touched the
patient’s skin until insertion of the catheter and removal of
the guide wire, the procedure was considered as an insertion
failure. These cases were excluded from the study. At the
end of surgery and after an aspiration test, twenty milliliters
of plain bupivicaine (2.5 mg/ml) was slowly and incrementally
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The straight course of block catheters inserted by USCIA
was conﬁrmed by an abdominal X-ray-lateral view.
Proper use of the PCA device was explained to the patients
during the preoperative anesthetic assessment. In the post-
anesthetic care unit, analgesia was maintained using 1 mg i.v.
morphine in 8 min intervals till pain decreased to 63 points
on a numerical rating scale (NRS) at rest. Subsequently,
analgesia was maintained in the ward using intravenous pa-
tient-controlled analgesia (IV-PCA), 1 mg morphine bolus on
demand with an 8 min lock-out interval for a period of 48 h
postoperatively. Sedation score, nausea and vomiting score,
and cumulative dose of morphine were documented regularly
at 3 h time interval on an observation chart. Patient demo-
graphics, the duration of surgery, patient’s ASA physical sta-
tus, and study outcomes were documented by independent
investigators who were not involved in the catheter placement
procedure and were blinded to the group assignment.
2.1. Primary outcome
The analgesic efﬁcacy of USCIA-TAP block was assessed by
administrating the initial LA dose through the catheter and
then measuring the total amount of i.v. morphine consumed
over the ﬁrst 48 h postoperatively. The cumulative dose of
morphine at 6, 12, 24, 36, and 48 h post-surgery were recorded.
Secondary outcome measurements included the TAP catheter
insertion success rate and pain scores during the ﬁrst 48 h post-
operative. The level of patient satisfaction with respect to post-
operative pain control was also measured using the numerical
rating scale (0, no satisfaction and 10, maximum satisfaction)
at 12, 24, 36, 48 h after surgery.
All the patients were asked to rate their postoperative sur-
gical pain at rest and on coughing using the numerical rating
scale (NRS) (NRS: 0 = no pain, 10 = worst pain) at regular
predeﬁned time intervals (1, 3, 6, 12, 24, 36, and 48 h) after sur-
gery. Incidence of complications during and after the block
procedure (bruising, blood aspiration, hematoma, abdominal
organ injury, ﬂuid leakage, catheter occlusion, or catheter dis-
lodgement) was documented by an investigator blinded to the
aim of the study. The insertion site was also checked once a
day for local signs of infection. The incidence of opioid-related
side effects such as episodes of nausea and vomiting (PONV),
urinary retention, and pruritus during the ﬁrst 48 postopera-
tive hours was also recorded by directly asking the patient at
8 h time intervals. Ondansetron 4 mg i.v. was offered to any
patient who complained of nausea or vomiting.
The sample size calculation was based on the assumption
that the patients undergoing open inguinal hernia repair re-
quired 60 mg morphine over 48 h postoperatively with a stan-
dard deviation of 12 mg (pilot studies). Based on a power of
80%, and to obtain a statistical signiﬁcance of p< 0.05 for
25% of reducing morphine consumption, the minimum number
of patients needed was 19 in each group. The sample size was in-
creased to 25 patients in each group to minimize any effect of
data loss and considering the patients that might be excluded.
2.2. Statistical analyses
Data were analyzed using Statistical Package for the Social
Sciences (SPSS) program, version 12.0 (SPSS Inc, Chicago,IL). The data were presented as mean ± standard deviation
(SD) for normally distributed continuous variables and as
median (range) for not normally distributed continuous quan-
titative or ordinal variables. Paired Student, t-test or Mann
Whitney test were used for group comparisons. Categorical
variables were statistically analyzed by chi square analysis or
Fisher’s exact test. A p-value of less than 0.05 was considered
statistically signiﬁcant.
3. Result
Fifty patients were entered into the study. Three patients in the
USCIA group were excluded after enrollment due to unsuccess-
ful block catheter placement and two more patients in the Con-
trol group were excluded because of patient refusal to use the
PCA device after six postoperative hours (one patient) and ear-
lier patient hospital discharge (one patient). The USCIA and
Control groups were comparable in terms of patient’s charac-
teristics and duration of the surgery (Table 1).
The difference in the time to ﬁrst rescue dose of analgesic
administration between the USCIA group (25.9 ± 5.3 min)
and the Control group (24.1 ± 5.4 min) was not statistically
signiﬁcant. All USCIA-TAP blocks were performed by a linear
ultrasound probe (13–6 MHz). Ultrasound visualization of the
internal oblique abdominis muscle, transversus abdominis
plane, and transversus abdominis muscle was possible in all
patients of the USCIA group. The success rate of block cath-
eter placement using USCIA was 88%. Failure of block cath-
eter placement was attributed to difﬁcultly in advancement of
the guide wire into the transversus abdominis plane (in two pa-
tients) and catheter insertion less than 8 cm (in one patient).
All the successfully placed block catheters were advanced
8 cm beyond the needle tip and the guide wires were smoothly
inserted into the transversus abdominis plane after hydro-dis-
section (Fig. 1A–C). The block catheter insertion was facili-
tated by a tissue dilator in all cases (Fig. 1D). The
advancement of block catheter within the transversus abdo-
minis plane was followed by ultrasound in all cases
(Fig. 1E). The straight course of the successfully placed cathe-
ters within the transversus abdominis plane was conﬁrmed by
abdominal X-ray-lateral view (Fig. 2A and B). The catheter
was removed uneventfully after 48 postoperative hours.
The USCIA-TAP block signiﬁcantly reduced the cumulative
postoperative morphine consumption at all time intervals in
comparison with the Control group (Table 2). The mean cumu-
lative morphine requirement over the ﬁrst 48 postoperative
hours was signiﬁcantly lower in the USCIA group
(18.1 ± 4.1 mg) in comparison with the Control group
(57.9 ± 5.3 mg) (Table 2). It was recorded that 54.5% of pa-
tients in the USCIA group did not require any additional anal-
gesia from the 6th to 24th postoperative hour, whereas all the
patients in the Control group received supplemental opioids in
the same period.
The postoperative pain score of the USCIA group was sig-
niﬁcantly lower, both at rest and during cough at 3, 6, 12,
and 24 postoperative hours compared with the Control group
(Table 3). However, there were no signiﬁcant difference in the
pain scores between the USCIA group and the Control group
in the ﬁrst and 48th postoperative hours (Table 3). The patients
in the USCIA group had a signiﬁcantly higher rate of satisfac-
tion with regard to postoperative pain control in comparison
Table 1 Patients’ demographics and clinical characteristics of groups.
Parameters Group USCIA (n= 22) Group control (n= 23)
Age (yr) 39 ± 11.4 37 ± 10.8
Weight (kg) 75.5 ± 8.3 77.4 ± 9.1
Height (cm) 173.6 ± 5.2 175.3 ± 6.5
ASA physical status I/II (n) 17/5 17/6
M/F (n) 18/4 19/4
Duration of surgery (min) 69.3 ± 11 67.9 ± 13.5
Time to ﬁrst analgesic administration (min) 25.9 ± 5.3 24.1 ± 5.4
Values are presented as mean ± SD or absolute numbers, as indicated. There were no signiﬁcant differences between groups. Abbreviation:
Male, M; female, F; N, number, USCIA, ultrasound-guided Seldinger catheter insertion approach; ASA, American Society of
Anesthesiologists.
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hours (9 {8–10} vs. 6 {5–7} and 9 {8–10} vs. 7 {6–8} respec-
tively) (Table 4).
There was no incidence of hematoma, bruising, ﬂuid leak-
age, catheter kinking, catheter occlusion, inadvertent catheter
dislodgement, or any local sign of infection in the USCIA
group over the 48 postoperative hours. Serosanguineous ﬂuid
was observed at the needle hub during guide wire insertion
in 13.6% of cases. In these cases, the guide wire was removed
and blood aspiration test done which was negative. After this,
ﬁve mL of normal saline solution was injected through the nee-
dle and the block procedure was continued. In all the cases,
after catheter insertion, negative blood aspiration was con-
ﬁrmed before local anesthetic injection. There were no signiﬁ-
cant differences observed in the incidence of opioid-related
side effects (sedation, PONV, pruritus, and urinary retention)
between the USCIA and Control groups during the 48 h study
period. Differences in the incidence of PONV in the Control
group (8.7%) and the USCIA group (4.5%) were statistically
insigniﬁcant. All cases of PONV were treated with Ondanse-
tron 4 mg i.v. One patient in the Control group complained
of pruritus that resolved without treatment.
4. Discussion
Transversus abdominis plane (TAP) block is a relatively new
method for postoperative analgesia following abdominal sur-
gery. It provides somatic analgesia of the antero-lateral abdom-
inal wall without motor blockade [9]. In the current study, the
TAP block was performed using a new technique, ultrasound-
guided Seldinger catheter insertion approach (USCIA). The
USCIA-TAP block signiﬁcantly reduced the i.v morphine
requirements and the pain scores over the ﬁrst 48 h after sur-
gery. It also improved the patient satisfaction with respect to
the postoperative pain control. It was also recorded that
54.5% of patients in the USCIA group did not require any
additional analgesia from the 6th to 24th postoperative hour,
completely avoiding the use of PCA morphine.
The TAP block was recognized as an effective component
of multi-modal postoperative analgesia [10,11]. A meta-analy-
sis of clinical trials recorded that the use of TAP block reduces
opioid consumption and improves pain scores [12]. Although
the studies supported the analgesic advantages of the TAP
block [10,11,13,14], others have failed to demonstrate any ben-
eﬁt [15,16]. It was noted that the ultrasound guided TAP block
failed to improve analgesia after gynecological cancer surgery
with midline incisions [16]. It was also reported that the TAPblock had inferior postoperative analgesia following caesarean
section when compared with intrathecal morphine [17,18]. The
success of the TAP block is both volume dependant and relies
on optimal distribution of the LA within the neurovascular
plane. Inaccurate deposition of the LA solution relative to
the transversus abdominis plane could reduce the analgesic
efﬁcacy of the block and could explain its variable outcome.
The inaccurate LA deposition relative to the true plane can
be a consequence of both landmark-guided [2] and ultra-
sound-guided techniques [3]. The ultrasonic imaging allows
for a more accurate deposition of the LA into the correct
plane. However, it is difﬁcult to accurately assess or quantify
the LA spread in the transversus abdominis plane by the 2-
dimensional (2D) ultrasound, since it has limitations in view-
ing 3D anatomy. Administration of the LA via a correctly
placed TAP block catheter can increase the chance of greater
LA deposition in the right plane and the chance of larger
LA volume in direct contact with the abdominal wall neural
afferents. This could explain the effective postoperative analge-
sia provided by USCIA – TAP block. The prolonged analgesic
effect after the USCIA-TAP block may relate to the fact that
the transversus abdominis plane is relatively poorly vascular-
ized, and therefore, drug clearance may be slowed [11]. The
duration of analgesic effect after TAP block has been demon-
strated for up to 48 h postoperatively, after a variety of surger-
ies including abdominal caesarean section, hysterectomy,
retropubic prostatectomy, and open colorectal surgery [11,19].
In the current study, the TAP catheter was successfully
placed within the transversus abdominis plane in 88% of the
cases. Using the principle of Seldinger method [8] for inserting
the TAP block catheter with the help of ultrasound can ensure
proper catheter placement. The Seldinger approach is the
method of percutaneous insertion of a catheter to obtain safe
access to a potential space or cavity. It is named after Dr.
Sven-Ivar Seldinger who introduced the procedure in 1953
[8]. Insertion of the TAP catheter over a guide wire is a major
advantage of the USCIA as it can ensure straight forward
catheter placement with less risk of coil or kink. The catheter
used is echogenic and thus readily visible during ultrasound
guidance of the block procedure. The straight course of all
catheters inserted by USCIA was followed visually by the
ultrasonic imaging technique and then conﬁrmed by the
abdominal X-ray-lateral view. The round-tipped guide wire
and the TAP catheter were smoothly inserted into the transver-
sus abdominis plane after hydro-dissection. Administration of
the saline solution into the plane leads to mechanical separa-
tion and expansion of the fascial layers. The failure of correct
Figure 1 Steps of ultrasound-guided Seldinger catheter insertion approach (USCIA) and their corresponding ultrasound images. (A)
Tuohy needle was inserted into the transversus abdominis plane and the guide wire was passed through the needle. (B) Expansion of
transversus abdominis plane as a dark shadow after saline injection. (C) Advancement of guide wire within the transversus abdominis
plane. (D) Tissue dilator was passed over the guide wire. (E) Block catheter was passed over the guide wire. (F) Advancement of the block
catheter into the transversus abdominis plane.
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Although there is limited information on the incidence of cath-
eter insertion failure in TAP blocks, a relatively low success
rate (50%) in terms of catheter placement has been reported
[20]. Using the conventional block techniques, it is occasion-
ally difﬁcult to control catheter placement into the potential
space between the internal oblique and transversus abdominis
muscles [20], regardless of whether the TAP catheter was in-
serted blindly or with ultrasound guidance. This may be be-
cause the transversus abdominis plane represents ananatomical potential space where the muscle layers lie tightly
against one another [1]. As a result, the block catheter may
be mal-positioned with a substantial risk of kink, rotation or
coiling [21,22]. Also, the ﬂexible catheters rarely remain within
a 2-dimensional ultrasound view, making it difﬁcult to observe
catheter-tip placement relative to the target plane. As a result,
an incorrect block catheter placement can remain undetected
till evidenced by secondary block failure.
The reliability of the postoperative analgesia provided by
USCIA-TAP block could make this technique beneﬁcial in
Figure 2 The TAP block catheter and its corresponding X-ray image. (A) The TAP block catheter was secured to the skin. (B) Straight
course of the block catheter was conﬁrmed by an abdominal X-ray-lateral view.
Table 2 Cumulative postoperative morphine requirements (mg) over the ﬁrst 48 postoperative hours.
Time intervals Group USCIA (n= 22) Group control (n= 23)
6 h 5.7 ± 1.9* 12.7 ± 3.5
12 h 8.1 ± 2.3* 24.9 ± 4.5
24 h 10.7 ± 3.7* 36.7 ± 5.3
36 h 15.5 ± 4.3* 48.1 ± 4.7
48 h 18.1 ± 4.1* 57.9 ± 5.3
Values are reported as mean ± SD (M± SD). Abbreviation: USCIA, ultrasound-guided Seldinger catheter insertion approach.
* P-value signiﬁcant as compared to the Control group.
Table 3 Postoperative pain scores using a numerical rating scale (NRS); at rest (NRS-R) and during coughing (NRS-C) over the ﬁrst
48 postoperative hours.
Time intervals Group USCIA (n= 22) Group control (n= 23) Group USCIA (n= 22) Group control (n= 23)
NRS-R NRS-R NRS-C NRS-C
1 h 6 (5–7) 6 (5–8) 7 (6–8) 7 (7–8)
3 h 2 (1–4)* 5 (4–7) 3 (2–4)„ 7 (6–7)
6 h 2 (0–2)* 4 (3–6) 2 (1–3)„ 6 (4–6)
12 h 1 (0–2)* 4 (3–5) 2 (1–3)„ 5 (4–6)
24 h 1.5 (0–2)* 3 (2–4) 1 (1–2)„ 4 (3–5)
36 h 1 (0–2) 2 (0–3) 1 (1–2)„ 3 (2–4)
48 h 1 (0–2) 1 (0–2) 2 (1–2) 2 (1–3)
Values are reported as median (range). Abbreviation: NRS: numerical rating scale; USCIA-TAPB: ultrasound-guided seldinger catheter
insertion approach-transversus abdominis plane block.
* P-value signiﬁcant as compared to the Control group at rest.
# P-value signiﬁcant as compared to the Control group during cough.
Table 4 Level of patient satisfaction concerning postoperative
pain control using a numerical rating scale.
Time intervals Group USCIA (n= 22) Group control (n= 23)
12 h 8 (8–10)* 6 (5–7)
24 h 9 (8–10)* 7 (6–8)
36 h 9 (8–10) 9 (8–10)
48 h 9 (8–10) 9 (8–10)
Values are reported as median (range). Abbreviation: USCIA,
ultrasound-guided Seldinger catheter insertion approach.
* P-value signiﬁcant as compared to the Control group.
44 T.F. Tammampatients undergoing abdominal surgeries. The potential risk of
tissue injury with TAP block is ever present whichever ap-
proach is used. Block needle adjustment or repositioning can
lead to serious complications. The incidence of colonic and
inadvertent liver injury has been recorded [23,24]. In the cur-
rent study, the TAP block catheters were placed with few clin-
ically signiﬁcant complications. Real-time visualization by
ultrasound of the catheter insertion maneuver could increase
the safety of block performance. The use of USCIA-TAP
block made no apparent impact on the incidence of overall
opioid-related side effects. The incidence of opioid-related side
effects were not signiﬁcantly altered by the use of TAP blocks
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claimed that opioid-derived adverse effects such as nausea
and vomiting can be reduced by using the TAP block [25,26].
4.1. Study limitations
The current study was not double blinded and its ﬁndings are
equipment dependent; the ideal equipments (catheter, needle,
and guide wire) for USCIA are yet to be identiﬁed. The study
examined only a single injection block and thus the analgesic
efﬁcacy of the USCIA-TAP block using continuous infusion
or repeated boluses of LA needs to be explored. A randomized
controlled trial can also help to compare the analgesic efﬁcacy,
the dermatome involvement, and the catheter insertion success
rate of the USCIA vs. the traditional method.
4.2. Conclusion
The use of a single dose of USCIA-TAP block reduced the to-
tal amount of morphine requirement over the ﬁrst 48 postop-
erative hours for patients undergoing abdominal surgery.
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